Angiotensin II-Induced Hypertension Is Attenuated by Reduction of Sympathetic Output in NO-Sensitive Guanylyl Cyclase 1 Knockout Mice.
In the regulation of vascular tone, the dilatory nitric oxide (NO)/cGMP pathway balances vasoconstriction induced by the renin-angiotensin and sympathetic nervous systems. NO-induced cGMP formation is catalyzed by two guanylyl cyclases (GC), NO-sensitive guanylyl cyclase 1 (NO-GC1) and NO-GC2, with indistinguishable enzymatic properties. In vascular smooth muscle cells, NO-GC1 is the major isoform and is responsible for more than 90% of cGMP formation. Despite reduced vasorelaxation, NO-GC1-deficient mice are not hypertensive. Here, the role of NO-GC1 in hypertension provoked by contractile agonists angiotensin II (Ang II) and norepinephrine (NE) was evaluated in NO-GC1-deficient mice. Hypertension induced by chronic Ang II treatment did not differ between wild-type (WT) and NO-GC1 knockout mice (KO). Also, attenuation of NO-dependent aortic relaxation induced by the Ang II treatment was similar in both genotypes and was most probably attributable to an increase of phosphodiesterase 1 expression. Analysis of plasma NE content-known to be influenced by Ang II-revealed lower NE in the NO-GC1 KO under Ang II-treated- and nontreated conditions. The finding indicates reduced sympathetic output and is underlined by the lower heart rate in the NO-GC1 KO. To find out whether the lack of higher blood pressure in the NO-GC1 KO is a result of reduced sympathetic activity counterbalancing the reduced vascular relaxation, mice were challenged with chronic NE application. As the resulting blood pressure was higher in the NO-GC1 KO than in WT, we conclude that the reduced sympathetic activity in the NO-GC1 KO prevents hypertension and postulate a possible sympatho-excitatory action of NO-GC1 counteracting NO-GC1's dilatory effect in the vasculature.